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(57) ABSTRACT 

The present invention is directed to method and apparatus 
for detecting base station (BS) transceivers malfunctions in 
a cellular telecommunications system. A Transceiver Mal 
function Detector (TMD) receives and stores information 
related to the service performance of the BS transceivers and 
sorts the information on a per transceiver basis, for gener 
ating a service quality value for each transceiver. The TMD 
computes a service quality threshold value proportional to 
the average performance of the BS transceivers, and com 
pares the service quality value of each monitored transceiver 
With the threshold, for determining the acceptability of the 
transceiver performance. The TMD also detects the cause of 
a malfunction in a transceiver, by assigning the frequencies 
used by an adequate transceiver to a transceiver suspected to 
be malfunctioning and by further monitoring the activity of 
the initially malfunctioning transceiver. When the trans 
ceiver persists malfunctioning after the frequency change, it 
is concluded that the malfunction is due to a hardWare or 
softWare problem in the transceiver, While if the transceiver 
performance improves after the frequency change, it is 
concluded that the malfunction is due to a frequency inter 
ference. 

18 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DETECTING BASE STATION 

TRANSCEIVERS MALFUNCTIONS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to cellular telecommunica 

tion systems, more particularly to a method and apparatus 
for detecting malfunctions of base station transceivers in a 
cellular telecommunications netWork. 

2. Description of the Prior Art 
A cellular telecommunications netWork typically com 

prises a variety of dedicated nodes, each one performing a 
speci?c task. These nodes comprise, among other types of 
nodes, at least one Mobile SWitching Center (MSC) com 
municating With at least one Home Location Register 
(HLR), and a plurality of Base Stations (BS). The MSC is 
the sWitching entity of the cellular telecommunications 
netWork that is responsible for establishing and controlling 
the communications betWeen subscribers. The HLR is 
another dedicated node Which typically comprises a sub 
scribers pro?le database that includes subscriber related 
data, such as the current location of the subscriber, the 
alloWed services for each subscriber, and possibly the billing 
data. Each BS is responsible for the radio communications 
betWeen the subscribers’ Mobile Stations (MS) and the 
cellular telecommunications netWork. Such a BS typically 
comprises at least one antenna, one base station controller, 
and a base station transceiver unit. The base station control 
ler controls call set-up and the operation of the base station 
transceiver unit. The base station transceiver unit typically 
comprises a plurality of base station transceivers and each 
such transceiver handles actual radio transmissions, to and 
from a number of MSs, on selected radio frequencies. 
Typically, each BS transceiver has a number of assigned 
frequencies, or channels, that are used for establishing 
doWnlink and uplink transmissions With the MSs for com 
munication or for signalling purposes. 

In order to provide the best quality of radio service to 
cellular subscribers, the cellular operators have to regularly 
monitor the state of each BS transceiver. Radio transmission 
faults regularly occur and in many cases poor speech quality, 
poor system access, and poor reliability is due to transceiver 
malfunctions. HoWever, it is the duty of the cellular operator 
to try to provide the best possible quality of service. 
Therefore, the industry has provided various methods for 
monitoring the state of the BSs, particularly the state of the 
BS transceivers Which are directly responsible for the radio 
communication betWeen the netWork and the cellular sub 
scribers. 

One of the most common methods involves periodic 
transmission of transceivers status information or alarms 
from the BS to the MSC Which forWards this data to an 
Operation Support System (OSS) Where the transceivers 
status information is stored in a database. Then, periodically, 
this data is manually checked and veri?ed by netWork 
administrators. When an error is detected or suspected in a 
BS, technicians are typically sent on site in order to ?X the 
problem. 

HoWever, this method is not Well adapted to the needs of 
today’s cellular telecommunications netWorks. The status of 
a BS transceiver can be ok, or the transceiver performance 
can be above an arbitrary threshold de?ned by the netWork 
administrators, but the transceiver can still provide poor 
performance, such as poor voice or data transmission qual 
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2 
ity. The means currently used for detecting the possible 
faults or malfunctions Within the BS are not reliable since 
they only use arbitrary parameters and pre-de?ned thresh 
olds to distinguish betWeen the Well functioning and the 
malfunctioning transceivers. Additionally, the human inter 
vention in analysing the transceiver information leads to 
inconsistent and heterogeneous analysis. 
By using arbitrary and human-de?ned thresholds for 

detecting When a transceiver becomes faulty, the current 
systems are not suf?ciently reliable. Moreover, often times 
they do not take any action for correcting poor service 
provided by particular faulty transceivers. Alternatively, 
When a particular error affects a plurality of transceivers 
Within the same BS or the same service area, the current 
systems detect that each one of these transceivers provides 
a service quality loWer than the pre-de?ned threshold, and 
based on this information, the operators may turn off all the 
transceivers, Which results in the total loss of cellular 
service. 

It Would be useful to have a method for automatically and 
adaptively detecting a transceiver malfunction based on 
transceiver information Wherein the threshold for detecting 
a malfunctioning transceiver Would depend on the current 
average quality of service of transceivers serving a selected 
service area, or a portion thereof, such as for eXample a cell. 
It Would be also useful to have a method for automatically 
and consistently detecting a transceiver malfunction by 
sorting the transceiver state information received from one 
or more BSs, on a per transceiver basis in order to detect a 
malfunctioning transceiver based on a preselected function 
of transceiver-related parameters, and When such a poten 
tially malfunctioning transceiver is detected, to con?rm the 
malfunction, and suggest or take an action, such as turning 
off the particular malfunctioning transceiver. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
an adaptive method and corresponding apparatus for adap 
tively detecting a BS transceiver malfunction by comparing 
the performance of a particular monitored transceiver With 
threshold performance proportional to the average perfor 
mance of a plurality of transceivers from the same service 
area, cell or portion thereof. 

It is a further object of the present invention to provide a 
method and corresponding apparatus for detecting the 
source of the malfunction of a BS transceiver, once a 
possible malfunction is detected for that particular trans 
ceiver. Preferably, the method for detecting a BS transceiver 
malfunction and the method for con?rming the malfunction 
are used in conjunction With each other for both detecting 
and con?rming a base station transceiver malfunction. 
According to a ?rst preferred embodiment of the 

invention, there is provided a method for detecting malfunc 
tions of base station transceivers, the method comprising the 
steps of: 

a) sorting information relating to a plurality of base 
station transceivers on a per transceiver basis and 
generating a service quality value for each one of said 
plurality of base station transceivers, said service qual 
ity value being representative of a performance level of 
each one of said plurality of transceivers; 

b) computing a service quality threshold value through a 
function generating a result proportional to an average 
performance level of said plurality of transceivers, 
using said information relating to said plurality of 
transceivers; and 
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c) for at least one particular transceiver from said plurality 
of transceivers, comparing said service quality value 
With said service quality threshold value for determin 
ing the acceptability of said performance level of said 
particular transceiver. 

According to a further embodiment of the invention, there 
is provided a method for con?rming the source of a mal 
function detected in a base station transceiver, the method 
comprising the steps of: 

detecting a ?rst transceiver suspected to be 
malfunctioning, said ?rst transceiver having assigned a 
?rst set of frequency channels; 

selecting a second transceiver having assigned a second 
set of frequency channels, said second transceiver 
appearing to be properly functioning; 

assigning the second set of frequency channels to the ?rst 
transceiver; and 

detecting if the ?rst transceiver persists malfunctioning, 
Whereby When the ?rst transceiver persists malfunc 
tioning the most probable cause of the malfunction is 
one of a hardWare problem and a softWare problem, and 
When the ?rst transceiver stops malfunctioning the 
most probable cause of the malfunction is a frequency 
interference. 

According to yet another further embodiment of the 
invention, there is provided a transceiver malfunction detec 
tor for detecting malfunctions occurring in transceivers of at 
least one base station of said system, said transceiver mal 
function detector comprising: 

at least one database for storing information relating to a 
service performance of a plurality of base station 
transceivers; 

means for generating a service quality value for each one 
of said plurality of transceivers by sorting said infor 
mation on a per transceiver basis, each said service 
quality value being representative of a performance 
level of one transceiver; 

means for generating a service quality threshold value 
proportional to an average of the service quality values 
of said plurality of transceivers; and 

means for comparing said service quality value of at least 
one transceiver from said plurality of transceivers With 
said service quality threshold value for determining the 
acceptability of said performance level of said at least 
one transceiver. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more detailed understanding of the invention, for 
further objects and advantages thereof, reference can noW be 
made to the folloWing description, taken in conjunction With 
the accompanying draWings, in Which: 

FIG. 1a is a top level block diagram of a cellular tele 
communications netWork according to the typical prior art 
implementation for acquiring transceiver status data from a 
base station; 

FIG. 1b is a ?oWchart illustrating the prior art method for 
transmitting and treating the transceiver status data; 

FIG. 2 is a top level block diagram of an exemplary 
implementation in accordance With a preferred embodiment 
of the present invention Within the cellular telecommunica 
tions netWork; 

FIG. 3 is a ?oWchart of the exemplary preferred embodi 
ment of the invention; 

FIG. 4a is a ?oWchart illustrating a ?rst variant of the 
exemplary preferred embodiment of the invention; 
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4 
FIG. 4b is a ?oWchart illustrating a second variant of the 

exemplary preferred embodiment of the invention; 
FIG. 5 is a ?oWchart illustrating a further embodiment of 

the invention related to the method for con?rming the cause 
of a base station transceiver malfunction. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference is noW made to FIG. 1a, Which describes a top 
level block diagram of a typical prior art implementation of 
a cellular telecommunications netWork 10 for acquiring 
transceiver status data from one or more BSs. Typically, a 
plurality of MSs 12, 14, and 16 sustain communications With 
a BS 18, through a radio air interface 20. During these 
communications, measurements are made over both a doWn 
link and an uplink radio paths in order to assess the quality 
of the ongoing communications. Typically, the measure 
ments are directed but not limited to the Bit-Error-Rate 

(BER), the Frame Erasure Rate (FER) and the signal 
strength. Other communication parameters are also being 
computed such as the rate of dropped calls, the number or 
the rate of handoff failures, the number or the rate of call 
set-up failures and the call set-up time. All the above 
mentioned parameters and measurements may be used in 
order to calculate the performance status of the components 
of the cellular telecommunications netWork. More 
particularly, in the current implementations of the cellular 
telecommunications netWork 10, they are used for assessing 
the performance level of the communications handled by 
each one of the transceivers 19i of the BS 18. According to 
these existing implementations, each such transceiver 19i 
individually calculates its oWn level of performance using 
the mentioned measurements and parameters, compare that 
level of performance With a pre-de?ned service quality 
threshold, and in case the intended minimum service quality 
is not satis?ed, issues an alarm. 

In a typical cellular telecommunications netWork 10, the 
alarms generated by the BS transceivers 19i are typically 
sent from the BS 18 to the corresponding MSC 22 in the 
form of raW data, Which is further forWarded from the MSC 
22 to a cooperating Operating Support System (OSS) 24. 
The OSS 24 typically comprises a database Where the 
incoming alarms received from the base stations located 
Within the service area controlled by the MSC 22, are stored. 

Reference is noW made to FIG. 1b Which illustrates the 
?oWchart corresponding to a typical knoWn prior art method 
for detecting a faulty BS transceiver, in conjunction With 
FIG. 1a. First, in action 30, each base station transceiver 19i 
generates its oWn transceiver performance data on the basis 
of the measured parameters, compares it With a pre-de?ned 
service quality threshold, and issues an alarm in case its 
actual service quality is loWer than the pre-de?ned thresh 
old. Then, the BS 18, transmits the transceiver alarms to the 
MSC 22, action 32, Which in turn forWards the alarms to the 
OSS 24, action 34. Upon receipt of the transceiver alarms, 
the OSS 24 stores them into the OSS alarms database (not 
shoWn), action 36. Once the transceiver alarms are stored in 
the OSS database, they are accessible for netWork admin 
istrators Who can use them for ?nding faulty transceivers 
(action 38), and send technicians in the ?eld for repairing 
those transceivers. 

Reference is noW made to FIG. 2, Wherein there is shoWn 
the actual exemplary implementation of the preferred 
embodiment of the present invention. The MSs 12, 14, and 
16 sustain communications With the BS 18 as it is Well 
knoWn in the art. During these communications, the same 
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measurements are taken and the same parameters are cal 
culated Within the BS transceivers 19i, as described herein 
before. However, instead of sending alarms, the transceivers 
19i send the measurements and parameters toWard the MSC 
22, Which in turn forwards them to a Transceiver Malfunc 
tion Detector (TMD) 25 for storage in a TMD database 25a. 
The TMD 25 may be a stand-alone node Within the cellular 
telecommunications netWork 10 as shoWn in FIG. 2, or may 
be a logic entity located Within the MSC 22, or Within any 
other node of the cellular telecommunications netWork 10. 
The function of the TXD 25 is to store and process the 
measurements and parameters generated by the BS trans 
ceivers 191', in order to detect possible malfunctions of 
particular transceivers based on an adaptive threshold com 
puted by the TMD 25, and related to the average quality of 
a plurality of transceivers 19i. 

Reference is further made to FIG. 3, Which illustrates, in 
conjunction With FIG. 2, an exemplary preferred embodi 
ment of the present invention. FIG. 3 represents an eXem 
plary ?oWchart of the invented method Which provides an 
automatic method for sorting the TMD database 25a and 
automatically detecting a malfunctioning BS transceiver 
based on an adaptive calculation of a performance threshold. 
According to the preferred embodiment of the invention, the 
threshold is adaptively calculated on the basis of the current 
performance of a plurality of transceivers selected from a 
particular portion of a location area. Therefore, as a conse 
quence of the invented method, a particular transceiver Will 
only be tagged as malfunctioning if its performance is loWer, 
or loWer by a certain amount, than the performance of its 
pairs. In action 31, the BS controller or the particular 
transceivers themselves generate transceiver performance 
data based on the measurements described hereinbefore. The 
BS controller further sends the data to the cooperating MSC 
22, action 33, and the MSC 22 forWards the data to the TMD 
25, action 35. Upon receipt of the transceiver performance 
data, the TMD 25 stores the data on the TMD database 25a, 
action 37, for subsequent analysis. In action 40, the TMD 
database 25a is automatically sorted on a per transceiver 
basis, so that statistics related to the performance level of 
each active transceiver are generated. Typically, a BS 18 
comprises a ?xed number of transceivers, such as for 
eXample 19 transceivers, each one of these transceivers 
being assigned a number of operational frequencies or 
channels, Which are used for the radio communications With 
the MSs 12—16. Therefore, When sorting the database 25a, 
data related to each transceiver’s performance is considered 
and analyZed. The data related to the transceivers’ perfor 
mance received and stored in the TMD database 25a may 
contain call accessibility data (call set-up failure rate, the 
call setup time, etc), call reliability data (the BER, the FER, 
the signal strength, timing information etc.) and/or call 
retainability data (the hand-off failures rate, the rate of 
dropped calls, etc). The data is sorted on a per transceiver 
basis and statistics for each transceiver is generated. In the 
preferred embodiment of the invention, transceivers from 
the same BS 18 serving the same cell, can be analyZed. 
HoWever, those skilled in the art Will notice that other sets 
of transceivers could also be monitored, such as all trans 
ceivers Within an MSC service area, or a portion thereof. 
According to the preferred embodiment of the invention, the 
transceiver individual statistics contain a service quality 
value Which is representative of the service performance 
level of each transceiver. Various methods may be employed 
for producing the service quality value. In the preferred 
embodiment of the invention, a function of at least one 
parameter, but preferably of a plurality of parameters from 
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6 
the set of parameters sent by the transceiver 19 is used. The 
function may thus be computed using at least one, but 
preferably a plurality of the measurements and parameters 
generated by the base station 18 or the mobile stations 
12—16. Typically, it is a combination of at least tWo of those 
parameters and measurements, Which is used by the function 
in order to issue the service quality value for each trans 
ceiver. The service quality value issued for one transceiver 
is therefore representative of the service performance level 
of that transceiver for a given period of time, such as for 
eXample for a pre-selected period of time, by computing 
parameters measured over that given period of time, or 
alternatively can be representative of the instant service 
performance level of a transceiver, if the measurements time 
interval is minimiZed. 

Once the statistics for each transceiver’s performance 
level are computed and the service quality value generated 
for each base station transceiver, an adaptive threshold 
service value is further calculated (action 42). 

FIGS. 4a and 4b better shoW tWo possibilities for com 
puting the adaptive threshold service value according to the 
preferred embodiment of the present invention. Reference is 
?rst made to FIG. 4a, Wherein there is shoWn a ?rst variant 
according to the preferred embodiment of the invention for 
computing the threshold service value Which is indicative of 
the minimum acceptable service quality of a transceiver of 
the BS 18. First, in action 50, a method is chosen for 
computing the threshold service value. In FIG. 4a, the 
chosen method is the one that takes into account all trans 
ceivers Within the same BS (or cell) for computing an 
average performance level Which Will be a parameter used 
for further computing the adaptive threshold representing 
the minimum acceptable performance level. According to 
this ?rst method, a plurality of transceivers from the same 
BS, preferably all transceivers from the same BS, are 
considered for calculation. An average of the service quality 
value of those transceivers is calculated, action 52, based on 
the transceiver performance data sorted in the TMD data 
base 25a, or based on the already calculated service quality 
value of each transceiver, described in action 40. In a variant 
of the preferred embodiment of the invention, this average 
value may further be adjusted by a security factor in order 
to avoid that too many or too feW, maybe none, malfunc 
tioning transceivers Will be detected, and the threshold 
service value is so generated. 

Those skilled in the art Will understand that various 
combinations of transceivers from a service area, but pref 
erably all transceivers Within a BS 18, may be used for 
computing the threshold service value representing the mini 
mum acceptable performance level of one transceiver. 
Furthermore, as it Will be also apparent to the persons skilled 
in the art, for alloWing consistent comparison betWeen the 
threshold service value and the service quality value of each 
transceiver, the same function involving the same type of 
parameters shall be used for computing both types of value. 
HoWever, the combination of parameters to be used for the 
function can be chosen by the netWork operators in order to 
achieve the most reliable detection of malfunctioning trans 
ceivers given the local con?guration of the cellular telecom 
munications netWork 10. 

Reference is noW made to FIG. 4b, Wherein there is shoWn 
a variant of the preferred embodiment of the invention 
related to a second method for computing the transceiver 
performance threshold. According to this variant, the second 
method is chosen for computing the transceiver performance 
threshold, action 60. Then, in action 62, Which corresponds 
to the above-described action 52, a number of transceivers 
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having assigned frequencies in the same group of 
frequencies, such as co-channel frequencies, is considered 
for computing a transceivers average performance that may 
be further modi?ed and used for generating the transceiver 
performance threshold value. According to this variant of 
the preferred embodiment of the invention, only transceivers 
having assigned essentially similar frequencies are consid 
ered for the calculation of the transceivers average perfor 
mance. This is believed to improve the detection of the 
transceivers Which faults are not related to frequency 
interference, such as the frequency overlapping due to cell 
planning problems. According to this method, malfunction 
ing transceivers are more likely to be detected since this 
method focuses on the detection of malfunctions due to 
hardWare or softWare problems While reducing detection of 
frequency interference-related malfunctions. As those 
skilled in the art Will notice, the frequency interference 
malfunction typically affects all transceivers that operate 
Within the same range of frequencies. Thus, if transceivers 
operating Within the same group of frequencies, therefore 
having essentially similar frequencies, are chosen for com 
puting the transceiver performance threshold value, When 
comparing the performance threshold value With the trans 
ceiver performance value of each transceiver, the detection 
of the malfunctions due to frequency interference is inhib 
ited While the detection of hardWare and softWare malfunc 
tions is accentuated. 

Reference is noW made back to FIG. 3, Wherein in action 
54, the transceiver service quality value of each transceiver 
being considered is compared With the threshold service 
quality value. This comparison may be a strict comparison, 
Wherein if the transceiver service quality value does not 
exceed the adaptive threshold value, then that transceiver is 
?agged as being malfunctioning. Alternatively and 
preferably, one transceiver may be ?agged as being mal 
functioning only in the case Wherein the transceiver service 
quality value is less than the threshold performance value by 
a certain amount (the transceiver performance is much less 
than the transceivers average performance, therefore indi 
cating that the particular faulty transceiver has abnormally 
loW performance With respect to the transceivers’ average 
performance). 

According to a further embodiment of the invention, 
action 56 is optionally but preferably executed, and is 
directed to a con?rmation of the transceiver problem, once 
a malfunction is detected for a particular transceiver as in 
action 54. Reference is noW made to FIG. 5 Which describes 
in greater detail the action 56 of FIG. 3. According to this 
further embodiment of the invention, When a particular ?rst 
transceiver is detected as malfunctioning, action 54‘, it is 
?rst ?agged as malfunctioning, action 70, but no other action 
is yet taken, such as turning the transceiver off. Instead, a 
con?rmation of the source of the malfunction is searched. 
The transceiver malfunction can typically occur because of 
tWo reasons: i) a hardWare or softWare problem Within the 
transceiver or, ii) a frequency interference problem due to 
the cell planing scheme. HoWever, netWork operators in 
charge of the BS transceivers’ performance often Want to 
detect only the ?rst type of problem related to the transceiver 
internal malfunction. Therefore, in order to con?rm that the 
initially detected malfunction is actually due to a softWare or 
hardWare problem, according to this further embodiment of 
the invention a second transceiver is selected, action 72, the 
second transceiver having a satisfactory performance level 
as detected in action 54. Those skilled in the art Will notice 
that each transceiver has a number of assigned channels. 
Then, in order to con?rm the source of the ?rst transceiver’s 
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8 
malfunction, according to the invention, the set of frequen 
cies of the second transceiver is assigned to the originally 
malfunctioning, action 74. Next, an additional set of mea 
surements is taken, action 76, on at least one of the uplink 
and the doWnlink radio paths of the initially malfunctioning 
transceiver, as described hereinbefore. The service quality 
value is again computed in the same manner as in action 40, 
and compared With either the threshold service value or the 
initial service quality value of that transceiver, as computed 
before the frequency sWap, in order to detect if any change 
occurred after the frequency sWap, action 78. In the case 
Wherein the service quality value of the ?rst transceiver 
improved after the re-assignment of frequency channels, it is 
concluded that the initial malfunction Was due to a fre 
quency interference, action 80, since the transceiver perfor 
mance changed after the assignment of a neW frequency. In 
the opposite case, Wherein the service quality value does not 
change after the frequency change, it is concluded that the 
malfunction is due to a hardWare or softWare problem Within 
the transceiver, action 82, and in that case, the malfunction 
ing transceiver is con?rmed as having a softWare or hard 
Ware internal problem. 

As those skilled in the art Will notice, it is believed that 
this method for con?rming the source of a malfunction 
Within a BS transceiver 19i may be employed folloWing a 
detection of a possible transceiver malfunction as disclosed 
according to the preferred embodiment of the present 
invention, With any other method for detecting a BS trans 
ceiver malfunction, Wherein transceiver performance data 
for at least tWo transceivers is available. 

Reference is noW made back to FIG. 3, Wherein once a 
problem of a particular transceiver is detected, action 54 
With result NO, and optionally con?rmed in action 56, the 
system can automatically suggest or take an action, action 
58. This action may be de?ned by the netWork 
administrators, and may comprise suggesting to turn off the 
particular malfunctioning transceiver for a limited period of 
time, simply turning off the transceiver inde?nitely, only 
providing the listing of the malfunctioning transceivers to 
the netWork administrator, or any other action as believed 
appropriate for a particular cellular telecommunications 
system. 

In the preferred embodiment of the invention, once a 
particular transceiver is turned off, action 58, it may be 
automatically or manually turned back on, (action not 
shoWn), on the basis of further analysis of the above 
mentioned parameters, may the transceiver performance 
improve over time, after the ?xing of the transceiver, or once 
the traf?c load decreases. 

In action 58, When an action is either taken or suggested 
automatically, such as turning off a particular faulty 
transceiver, a protection mechanism may be further provided 
according to the preferred embodiment of the invention. 
Such mechanism may inhibit the turning off of the trans 
ceiver in case Wherein too many transceivers are to be turned 
off, or if the traf?c load is too intense. The mentioned 
mechanism acts as a safety measure for avoiding to turn off 
too many transceivers at a time, so that cellular service keeps 
to be provided to cellular subscribers in a particular cell, 
although the quality of the service may be diminished. 

Reference is noW made back to FIG. 2, Which illustrates 
an actual exemplary physical implementation of the inven 
tion Within the cellular telecommunication netWork 10. The 
MSs 12, 14, and 16 sustain communications With the BS 18 
as it is Well knoWn in the art. During these communications, 
measurements are taken and the same parameters are cal 
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culated Within the BS transceivers 19i, as described herein 
before. The transceivers 19i send the measurements and 
parameters toWard the MSC 22, Which in turn forwards them 
to the TMD 25. Upon receipt at the TMD 25, the data passes 
through a TMD I/O interface 90 that manages the TMD 
incoming and outgoing data. The I/O interface forWards the 
data to the TMD database 25a, Where the measurements and 
parameters regarding the transceivers’ performance are 
stored. In real-time, quasi-real time or periodically, the 
measurements and parameters stored on the database 25a are 
collected by a Service Quality Value Generator Module 92 
and sorted on a per transceiver basis, and a service quality 
value representative of the performance level of an indi 
vidual transceiver is generated for each such transceiver. The 
service quality values of the considered transceivers are then 
preferably input in the Service Quality Threshold Value 
Generator Module 94 Which calculates a service quality 
threshold value proportional to the average of the service 
quality values of the considered transceivers. Thus, the 
threshold that is to be used for detecting malfunctioning 
transceivers directly depends on the average performance of 
the considered transceivers. Once the service quality thresh 
old value is calculated, both the service quality threshold 
value and the service quality Value of a particular transceiver 
are input in the Comparison Module 95, Wherein a com 
parison is performed betWeen the tWo values. Preferably, a 
sequence of comparisons can be performed betWeen the 
service quality threshold value and a series comprising each 
service quality value of each transceiver considered for the 
malfunction detection. In particular, for each transceiver, the 
Comparison Module 95 compares the service quality value 
of that transceiver With the service quality threshold value, 
and issues the result of the comparison: if the service quality 
value of the transceiver is greater than the service quality 
threshold value, then that transceiver is considered to be 
sufficiently ef?cient. If the service quality value is loWer 
than the threshold value, than that particular transceiver is 
considered to be malfunctioning, and is tagged as a mal 
functioning transceiver. 
As expressed hereinbefore, alternatively the comparison 

performed by the Comparison Module 95 may not be a strict 
comparison, but rather includes a safety factor added or 
subtracted to or from either the Threshold Value or the 
Service Quality Value, thus alloWing detection of malfunc 
tioning transceivers Which Service Quality Value is loWer 
than the Threshold Value by a certain amount, rather than 
being strictly loWer. 

The Con?rmation Module 96 further performs a detection 
of the source of the transceiver malfunction originally 
detected by the Comparison Module 95, according to a 
further embodiment of the invention described hereinbefore. 
Once a particular transceiver is detected as being 
malfunctioning, and tagged accordingly, the Con?rmation 
Module 96 Will assess the source of the malfunction by 
differentiating betWeen a malfunction due to a hardWare/ 
softWare-type of problem and a malfunction due to a fre 
quency interference-type of problem. The Con?rmation 
Module 96 receives the data related to a particular malfunc 
tioning transceiver, the data comprising at least the service 
quality value calculated by the Service Quality Value Gen 
erator 92 for that transceiver, the identi?cation of that 
transceiver, and the identi?cation of the frequency channels 
used by that transceiver. Moreover, for the purpose of the 
con?rmation of the malfunction, the Con?rmation Module 
96 also receives from the Service Quality Value Generator 
92, either through the Comparison Module 95 or directly 
(link not shoWn), the same type of data relating to a second 

10 

15 

25 

35 

45 

55 

65 

10 
transceiver having an adequate performance. Then, the 
Con?rmation Module 96 sWaps the frequency channels 
betWeen the tWo transceivers, therefore assigning the set of 
frequencies originally assigned to the second transceiver 
(suf?ciently ef?cient) to the ?rst transceiver (originally 
malfunctioning). The instruction for sWapping the sets of 
frequencies is transmitted from the Con?rmation Module 96 
of the TMD 25 through the MSC 22 to the BS 18, Which 
actually re-assigns the frequencies to the transceivers 
accordingly. NeW measurements are taken for the originally 
malfunctioning transceiver in the same manner as described 
hereinbefore but With the neW frequency con?guration, and 
the BS 18 calculates the same type of parameters Which are 
returned to the TMD 25. More particularly, the neW mea 
surements and parameters are input to the Service Quality 
Value Generator 92, Which re-calculates the Service Quality 
Value for the originally malfunctioning transceiver. A neW 
comparison is made betWeen the original Service Quality 
Value and the neW Service Quality Value of that transceiver, 
preferably Within the Con?rmation Module 96. If the Ser 
vice Quality Value of the originally malfunctioning trans 
ceiver improved, i.e. is greater than the original Service 
Quality Value, then it is concluded that the original mal 
function Was due to a frequency interference. If not, it is 
concluded that the original malfunction Was due to a 
hardWare/softWare problem. 

It is to be noted that the Service Quality Value Generator 
92, the Service Quality Threshold Value Generator 94, the 
Comparison Module 95 and the Con?rmation Module 96 
may be separate entities, such as for eXample separate 
processors or separated application programs, logic func 
tions included in the same processor or in the same appli 
cation program, or any other type of suitable entities capable 
of performing the functions described hereinbefore. 

Although several preferred embodiments of the method 
and system of the present invention have been illustrated in 
the accompanying DraWings and described in the foregoing 
Detailed Description, it Will be understood that the invention 
is not limited to the embodiments disclosed, but is capable 
of numerous rearrangements, modi?cations and substitu 
tions Without departing from the spirit of the invention as set 
forth and de?ned by the folloWing claims. 
What is claimed is: 
1. In a cellular telecommunications system, a method for 

detecting malfunctions of base station transceivers, the 
method comprising the steps of: 

a) sorting information relating to a plurality of base 
station transceivers on a per transceiver basis and 
generating a service quality value for each one of said 
plurality of base station transceivers, said service qual 
ity value being representative of a performance level of 
each one of said plurality of transceivers; 

b) computing a service quality threshold value through a 
function generating a result proportional to an average 
performance level of said plurality of transceivers, 
using said information relating to said plurality of 
transceivers; and 

c) for at least one particular transceiver from said plurality 
of transceivers, comparing said service quality value 
With said service quality threshold value for determin 
ing the acceptability of said performance level of said 
particular transceiver. 

2. The method claimed in claim 1, Wherein in step a): 
the information sorted covers a pre-selected period of 

time; 
each said service quality value is representative of the 

performance level of one transceiver for said prese 
lected period of time; and 
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the service quality threshold value is representative of an 
average performance level of said plurality of trans 
ceivers over said pre-selected period of time. 

3. The method claimed in claim 1, further comprising 
after the step of comparing a step of: 

d) upon determining that said service quality value of said 
particular transceiver is loWer than said service quality 
threshold value, con?rming the malfunction of said 
particular transceiver. 

4. The method claimed in claim 3, Wherein said ?rst 
transceiver is assigned a ?rst set of frequency channels and 
Wherein step d) comprises the steps of: 

selecting a second transceiver having assigned a second 
set of frequency channels, said second transceiver 
appearing to be properly functioning, 

assigning the second set of frequency channels to the ?rst 
transceiver; and 

detecting if the ?rst transceiver persists malfunctioning, 
Whereby When the ?rst transceiver persists malfunc 
tioning the most probable cause of the malfunction is 
one of a hardWare problem and a softWare problem and 
When the ?rst transceiver stops malfunctioning the 
most probable cause of the malfunction is a frequency 
interference. 

5. The method claimed in claim 4, Wherein in the step of 
detecting if the ?rst transceiver persists malfunctioning, a 
function is computed, said function using at least one 
parameter selected from a set of parameters comprising 
bit-error-rate (BER), rate of dropped calls, Frame Erasure 
Rate (FER), hand-off failure rate, call set-up failure rate, call 
set-up time and signal strength of said ?rst transceiver. 

6. The method claimed in claim 4, Wherein said ?rst and 
second transceivers belong to one base station. 

7. The method claimed in claim 4, Wherein each one of 
said ?rst and second sets of frequency channels comprise 
only one frequency channel. 

8. The method claimed in claim 1, further comprising 
after the step of comparing a step of: 

d) upon determining that said service quality value of said 
particular transceiver is loWer than said service quality 
threshold value, automatically taking an action. 

9. The method claimed in claim 8, Wherein said action is 
to automatically turn off said at least one transceiver. 

10. The method claimed in claim 1, further comprising 
after the step of comparing a step of: 

d) upon determining that said service quality value is 
loWer than said service quality threshold value, auto 
matically suggesting an action to be taken by a netWork 
administrator. 

11. The method claimed in claim 1, Wherein said plurality 
of base station transceivers are located Within one base 
station. 

12. The method claimed in claim 1, Wherein said infor 
mation relates to at least one of call accessibility data, call 
reliability data and call retainability data. 
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13. The method claimed in claim 1, Wherein said service 

quality value and said service quality threshold value are 
computed using a function involving at least one parameter 
selected form the set of parameters comprising bit-error-rate 
(BER), rate of dropped calls, Frame Erasure Rate (FER), 
hand-off failure rate, call set-up failure rate, call set-up time 
and signal strength of said at least one transceiver. 

14. The method claimed in claim 1, Wherein each one of 
said plurality of transceivers belong to the same group of 
frequencies, Whereby each transceiver from said plurality of 
transceivers Which performance data is used for computing 
the service quality threshold value is so chosen to reduce 
frequency-related malfunctions, While still alloWing detec 
tion of non-frequency related malfunctions. 

15. In at least one node of a cellular telecommunications 
system, a transceiver malfunction detector for detecting 
malfunctions occurring in transceivers of at least one base 
station of said system, said transceiver malfunction detector 
comprising: 

at least one database for storing information relating to a 
service performance of a plurality of base station 
transceivers; 

means for generating a service quality value for each one 
of said plurality of transceivers by sorting said infor 
mation on a per transceiver basis, each said service 
quality value being representative of a performance 
level of one transceiver; 

means for generating a service quality threshold value 
proportional to an average of the service quality values 
of said plurality of transceivers; and 

means for comparing said service quality value of at least 
one transceiver from said plurality of transceivers With 
said service quality threshold value for determining the 
acceptability of said performance level of said at least 
one transceiver. 

16. The transceiver malfunction detector claimed in claim 
15, Wherein said plurality of transceivers and said one 
transceiver are located Within the same base station. 

17. The transceiver malfunction detector as claimed in 
claim 15, Wherein said information relates to at least one of 
call accessibility data, call reliability quality data and call 
retainability data of said plurality of transceivers. 

18. The transceiver malfunction detector as claimed in 
claim 15, Wherein said means for generating a service 
quality value and said means for generating a service quality 
threshold value use a function of at least one parameter for 
generating said service quality value and said service quality 
threshold value, said at least one parameter being selected 
from a set of parameters comprising bit-error-rate (BER), 
rate of dropped calls, Frame Erasure Rate (FER), hand-off 
failure rate, call set-up failure rate, call set-up time and 
signal strength of said at least one transceiver. 

* * * * * 


